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Total laryngectomyAbstract Background and aim: The incidence of invasion of the thyroid gland by hypopharyngeal
carcinomas is reported to be up to 57%. Our aim was to analyze the frequency of thyroid gland
invasion in hypopharyngeal carcinoma treated by thyroidectomy with total laryngopharyngectomy
and to identify patients in whom preservation of the thyroid gland is oncologically feasible and
hence reduces post-operative hypothyroidism.
Patients and methods: This retrospective cohort study included 58 patients with hypopharyngeal
squamous cell carcinoma treated by thyroidectomy with total laryngopharyngectomy at the
National Cancer Institute, Cairo University between May 1996 and October 2005. Thyroid gland
involvement was analyzed through review of charts and pathologic reports. Patients were assessed
preoperatively by CT. The correlation between the thyroid gland involvement and the clinical and
radiologic CT ﬁndings was meticulously examined.
Results: Thyroid gland involvement occurred in 37.9% (22/58) of all patients. T4 hypopharyngeal
tumors were present in 29.3% (n= 17/58) of patients, paratracheal LN invasion was present in
37.9% (22/58) of patients, thyroid cartilage invasion was obvious in 19% (11/58) of patients, and
previous radiotherapy was present in 5.2% (3/58) of patients. All patients with T4 hypopharyngeal
tumors (n= 17/58) and with thyroid cartilage involvement (n= 11/58) had thyroid gland invasion
as well. T4 hypopharyngeal tumors, paratracheal LN invasion, and thyroid cartilage invasion were
statistically signiﬁcant factors (P< 0.001, P= 0.009 and P< 0.001 respectively) in independent
correlation.
94 Z. Gad et al.Conclusion: We would advocate a total thyroidectomy in cases of advanced stages of hypopharyn-
geal carcinoma, bilateral tumors, postcricoid carcinoma and in all patients with deﬁnite radiological
evidence of thyroid gland invasion.
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Hypopharyngeal cancers are relatively rare neoplasms with
unfavorable prognosis [1]. The hypopharynx extends from
the superior border of the epiglottis and the pharyngoepiglottic
folds from the level of the hyoid bone superiorly to the lower
border of the cricoid cartilage inferiorly where it narrows and
becomes continuous with the esophagus [2]. It is divided into
three primary anatomic subsites: the pyriform sinuses, the
postcricoid area, and the posterior pharyngeal wall [3].
Hypopharyngeal cancers, particularly those arising in the
postcricoid area, have a strong tendency for extensive submuco-
sal spread especially in the inferior direction [4]. Pyriform sinus
cancers with lateral extension can invade the thyroid cartilage
[5], but cricoid cartilage and thyroid gland involvement are also
possible by the extension through the cricothyroid membrane.
Postcricoid tumors tending to grow circumferentially frequently
involve the cricoid cartilage whereas posterior pharyngeal wall
tumors with their inferior extension may be associated with
the invasion of the postcricoid hypopharynx [3].
The incidence of invasion of the thyroid gland by hypopha-
ryngeal carcinomas is reported to be up to 57% [6–9].
Surgical excision followed by postoperative radiation is the
treatment of choice for hypopharyngeal cancers. The mini-
mum operation recommended is the total laryngectomy and
partial pharyngoesophagectomy with reconstruction if exten-
sion into the esophagus is present [3]. Concurrent chemoradio-
therapy is also a treatment for advanced hypopharyngeal
cancers [1].
The frequency of post-operative hypothyroidism after total
laryngopharyngectomy with hemi or total thyroidectomy has
been reported to range from7%to 57% [10–12]. Partial thyroid-
ectomy with radiotherapy reportedly produced a greater likeli-
hood of developing hypothyroidism (61–92%) compared with
thyroid-sparing surgery and radiotherapy (12–59%) or radio-
therapy alone (6–47%) [13]. Other studies have also reported
an increased incidence of hypothyroidism after combined
modality treatment of 45–65% [12]. The occurrence of hypo-
parathyroidism after treatment for advanced hypopharyngeal
carcinoma is also common and increases with time and extent
of surgical treatment [10]. This incidence of post-operative
hypothyroidism and hypoparathyroidism indicates that preser-
vation of the whole thyroid gland should be considered when-
ever feasible [6].
However, there are no guidelines on the indications for thy-
roidectomy during laryngopharyngectomy. In the present
study, we analyzed the involvement of the thyroid gland in cases
with hypopharyngeal carcinoma with whole organ step-serial
section of laryngopharyngectomy specimens. Our aim was to
analyze the frequency of thyroid gland invasion in cases with
hypopharyngeal carcinoma treated by thyroidectomy with total
laryngopharyngectomy and to identify those patients in whom
preservation of the thyroid gland is oncologically feasible and
hence reduces post-operative hypothyroidism.Patients and methods
This retrospective cohort study included 58 patients who were
diagnosed with hypopharyngeal squamous cell carcinoma and
treated all by thyroidectomy with total laryngopharyngectomy at
the National Cancer Institute, Cairo University, Egypt between
May 1996 andOctober 2005. Thyroid gland involvementwas ana-
lyzed through review of charts and pathologic reports. The study
involved 32 (55.2%) men and 26 (44.8%) women, whose age ran-
ged from 28 to 75 years (mean 51.2 years). All patients underwent
primary surgical treatment followed by reconstruction of the phar-
ynx by gastric pull up in 77.6% (n= 45) of patients and pedicled
mycocutaneous pectoralis major ﬂap in 13.8% (n= 8) of patients
and free jeujenal ﬂap in 8.6% (n= 5) of patients and one radiolo-
gist evaluated the preoperative CT ﬁndings. In accordance with
our protocol, all cases underwent total thyroidectomy except for
very early cases with stage II disease. Clinical staging of specimens
was based on the 2003 criteria deﬁned by theAmerican JointCom-
mittee on Cancer Staging.
Thyroid gland involvement was analyzed according to the clin-
ical stage and the primary site through review of charts and path-
ologic reports by the attending physicians and pathologist. None
of the 58 patients had clinical evidence of gross tumor inﬁltration
into the thyroid gland pre-operatively. The correlation between
thyroid gland involvement and the clinical and radiologic (CT)
ﬁndings, including sex, thyroid cartilage invasion, T staging for
cancer, paratracheal lymph node invasion, previous radiotherapy
exposure and postoperative complications was meticulously
examined.
All patients underwent parathyroid gland transplantation
through surgical excision followed by multi sectioning of the
gland tissue and re implantation in the forearm.
The follow-up period according to the available medical re-
ports was 6 months. Postoperative clinical and CT (head and
neck, chest and abdomen) follow-up at 3 and 6 months were
reported along with both the parathyroid hormone and cal-
cium levels. Furthermore, levels of the thyroid hormones after
2 months of the 1st dose then at 6 months were documented.
Statistical methods
Data was summarized using mean, standard deviation (SD)
and range for quantitative variables and percent for qualitative
variables. Comparison between groups was done using the
Chi-Square Test for qualitative variables and Student t tests
for quantitative variables. P values <0.05 were considered as
statistically signiﬁcant.
Results
Demographic data, radiological and operative ﬁndings
This study included 58 patients with hypopharyngeal cancer:
58.6% (n= 34) had postcricoid cancer, 36.2% (n= 21) had
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geal wall cancer. Among 58 patients with hypopharyngeal can-
cer, 27.6% (n= 16) were staged as II, 34.5% (n= 20) as III,
and 37.9% (n= 22) as IV.
Patients with stage II were all T2 N0 M0; 90% of patients
(n= 18/20) with stage III were T3 N0 M0 and 10% (n= 2/20)
were T2 N1 M0; 9% of patients (n= 2/22) with stage IV were
T4a N0 M0, 68% (n= 15/22) were T4a N1 M0, 14% were
(n= 3/22) T3 N2 M0, and 9% (n= 2/22) were T2 (bilateral
tumor involvement) N2 M0.
Preoperative CT ﬁndings revealed no thyroid gland inva-
sion, 10% (n= 6/58) of patients with cricoid cartilage invasion
and 9% (n= 5/58) of patients with thyroid cartilage invasion.
In this study, 89.7% (n= 52/58) of patients underwent a
Total thyroidectomy, and 10.3% (n= 6/58) of patients under-
went an ipsilateral hemithyroidectomy depending on intraop-
erative assessment of thyroid gland, unilaterality of the
tumor, non postcricoid location and no previous radiotherapy.
These six patients showed no intraoperative thyroid gland
gross invasion and included two patients with post pharyngeal
wall cancer (T2 N0 M0), and four patients with pyriform sinus
cancer [two right side and two left side involvement, three of
the four patients with the pyriform sinus cancer were T2 (uni-
lateral tumor with 3 cm in maximum diameter) N0 M0 and
one of the four was T3 (unilateral tumor 4 cm in maximum
diameter) N0 M0].
Post-operative pathological ﬁndings
Thyroid gland involvement occurred in 37.9% (22/58) of all
patients and only developed in stage IV cases, this difference
was statistically signiﬁcant (P< 0.001) (Table 1). Our results
revealed that 63.6% (n= 14/22) of patients with thyroid gland
involvement had postcricoid cancer, and that 36.4% (n= 8/
22) had pyriform sinus cancer. This difference was not statisti-
cally signiﬁcant (P= 0.371) (Table 2).
All cases with CT ﬁndings of cricoid or thyroid cartilage
involvement had histological thyroid gland invasion.
Sixty-two percent (n= 10/16) of patients who had total
thyroidectomy had bilateral thyroid involvement while 38%
(n= 6/16) of them had unilateral thyroid involvement. All pa-
tients were free from positive margins.
T4 hypopharyngeal tumors were present in 29.3% (n= 17/
58) of patients, paratracheal LN invasion was present in 37.9%
(22/58) of patients, thyroid cartilage invasion was obvious in
19% (11/58) of patients, cricoid cartilage invasion was found
in 10% (6/58) of patients, and previous radiotherapy was pres-
ent in 5.2% (3/58) of patients.
All patients with T4 hypopharyngeal tumors (n= 17/58)
and with thyroid cartilage involvement (n= 11/58) hadTable 1 The prevalence of thyroid gland invasion in relation to the
Stage II (n\ = 16) III (n= 2
Thyroid gland invasion (n, %) 0 0
* Number of patients.
** P value <0.05 is signiﬁcant.thyroid gland invasion as well. T4 hypopharyngeal tumors,
paratracheal LN invasion and thyroid cartilage invasion were
statistically signiﬁcant factors (P< 0.001, P= 0.009 and
P< 0.001 respectively) in independent correlation (Table 3).
All of the cases with hypopharyngeal cancer invading the thy-
roid gland were advanced cancer (stage IV).
Follow-up
Postoperative complications occurred in 51.7% (30/58) of pa-
tients that represented as 20.6% (n= 7) of patients with infec-
tion and anastomotic leakage, 8.8% (n= 3) of patients with
chest infection, 5.9% (n= 2) of patients with wound sepsis,
2.9% (n= 1) of patients with abdominal wound dehiscence,
2.9% (n= 1) of patients with anastomotic line dehiscence with
subsequent infection and secondary hemorrhage, 2.9% (n= 1)
of patients with deep vein thrombosis (DVT), and 5.9%
(n= 2) of patients died (one case died from infarction and
the other case died from leakage and empyema).
All patients underwent parathyroid gland transplantation
in the form of forearm transplantation. Parathyroid hormonal
assay was followed up after 3 and 6 months and revealed that
74% of cases had normal assay after 3 months while the rest
26% of patients had the normal assay by 6 months (Table 4).
Patients who have been subjected to total thyroidectomy
showed low serum calcium levels immediately postoperative
and needed intravenous calcium for 1 week followed by oral
calcium supplementation for 3 months; however patients who
have been subjected to hemithyroidectomy showed normal ser-
um calcium levels immediately postoperative.
Discussion
This is the ﬁrst report from our NCI (a tertiary center in our
country) that highlights the association of thyroid gland inva-
sion in cases of hypopharyngeal squamous cell carcinoma trea-
ted by thyroidectomy with total laryngopharyngectomy.
Thyroid gland invasion was seen in 37.9% of our patients.
The variation in the prevalence of thyroid gland invasion in
hypopharyngeal cancer with other authors [6–9,14,15] can be
explained by the variation in the number of cut sections used
or to the method of histopathological study.
The treatment for hypopharyngeal tumors depends on sev-
eral factors, such as the patient’s performance status, extent of
disease, laryngeal involvement, and the presence of metastasis.
Thus, early stage hypopharyngeal cancers are probably as cur-
able with radiation as with surgery [16].
In patients undergoing surgery for advanced hypopharyn-
geal carcinomas, standard practice should be a total laryngec-
tomy or a partial laryngectomy with an ipsilateralclinical staging of hypopharyngeal cancer.
0) IV (n= 22) P value
IVa (n= 18) IVb (n= 4)
18 (82%) 4 (18%) <0.001**
Table 2 The prevalence of thyroid gland invasion in relation to the anatomical site.
Anatomical site Total
Postcricoid Pyriform sinus Post pharyngeal
Thyroid invasion Present Count 20 13 3 36
% 55.6 36.1 8.3 100.0
Absent Count 14 8 0 22
% 63.6 36.4 0.0 100.0
96 Z. Gad et al.hemithyroidectomy (and isthmusectomy) and total or partial
pharyngectomy depending on the location and extent of the
disease [6]. Total thyroidectomy has been recommended for
speciﬁc situations (e.g. palpably suspicious thyroid glands seen
intraoperatively, and T4 pyriform sinus tumors) [7]. The prac-
tice in our institution is to perform a total thyroidectomy in
association with a total laryngopharyngectomy in the majority
of cases of advanced hypopharyngeal carcinoma. Total thy-
roidectomies are also performed in all cases of salvage surgery.
In our study, 89.7% of patients underwent a total thyroid-
ectomy while 10.3% of patients underwent an ipsilateral hemi-
thyroidectomy depending on previous radiological assessment,
intra operative assessment of thyroid gland, unilaterality of the
tumor, non postcricoid location and no previous radiotherapy
which were used also by other authors [17].
No signiﬁcant correlation was seen between the presence of
thyroid gland invasion and the sex of patients (P= 0.371) but
there were signiﬁcant correlations with the T4 stage for cancer
(P< 0.001), invasion of the thyroid cartilage (P< 0.001), and
the invasion of the paratracheal LNs (P= 0.009) which is
comparable with other studies [7,18]. Pathological involvement
of the thyroid gland occurs via direct extension and metastatic
spread [19,20]. The most common route is via direct extension.
Factors previously reported to be implicated in thyroid gland
invasion with hypopharyngeal carcinoma include invasion of
the thyroid cartilage, and advanced stage disease [6–9,14,15].
If any of these factors are present, a total thyroidectomy
should be indicated.
One patient in our study with thyroid gland invasion had
lymphatic and hematogeneous spread showing tumor emboli
within the perithyroidal vessels.
Sixty-two percent (n= 10/16) of our cases who had total
thyroidectomy had bilateral thyroid involvement while 38%
(n= 6/16) of them had unilateral thyroid involvement.
Many indications for thyroidectomy associated with laryn-
gopharyngectomy have been reported. Biel et al. performed to-
tal thyroidectomy or lobectomy and isthmectomy for stage T4
hypopharyngeal cancers [7]. Other authors recommended thy-
roidectomy in cases with gross perithyroidal soft tissue
involvement even with a normal thyroid gland to provide
oncologic safe margins [15].
There are other factors that should be considered in deter-
mining the extent of thyroidectomy. The presence of thyroid
gland invasion can be associated with a poor prognosis and lo-
cal recurrence [7,9,20]. However, total thyroidectomy and
complete level VI clearance can provide wide surgical margins
and minimize the risk of stomal recurrence. Also, the majority
of our patients present with advanced stage disease and require
adjuvant radiotherapy.
T staging as a single variant other than LN involvement in
hypopharyngeal cancer is very important in determining thepossibility of thyroid gland invasion as we found that all T4
lesions had thyroid gland invasion which necessitated total
thyroidectomy in these cases.
Our results would indicate that it is reasonable to be very
conservative in taking the decision of total thyroidectomy
(e.g. only hemithyroidectomy could be enough) in patients
with early stages of hypopharyngeal cancer (especially T2 or
T3 posterior pharyngeal wall and T2 or T3 pyriform sinus can-
cers), unilaterality of the tumor, non postcricoid tumors, no
previous radiotherapy, and no CT ﬁndings of thyroid or cri-
coid cartilage invasion as in non-thyroid gland involved spec-
imens. There were 34/36 (94%) early tumor stages, 13/36
(36.1%) pyriform sinus tumors and 3/36 (8.3%) post pharyn-
geal tumors, however there was no statistical difference regard-
ing the prevalence of thyroid gland invasion in relation to the
anatomical site in our study (P= 0.371) (Table 2).
Although follow-up is short in our study (6 months), no pa-
tients have had a stomal recurrence, which most commonly is
seen within 2 years of treatment, further studies with longer
follow up period to assess locoregional recurrence or recur-
rence after postoperative radiotherapy is recommended. The
occurrence of hypothyroidism and hypoparathyroidism after
treatment for advanced hypopharyngeal carcinoma is rela-
tively common and increases with time and treatment [10,21–
24]. The incidence varies with the type and extent of treatment
(hemithyroidectomy or total thyroidectomy and dose of radio-
therapy) [25].
The head and neck surgeon must remain alert to the devel-
opment of hypothyroidism (and hypoparathyroidism) in pa-
tients during postoperative surveillance. Undiagnosed
hypothyroidism has a prevalence of 28% [23]. Current recom-
mendations are to monitor thyroid function every 6 months
following the treatment [24]. One potential way of reducing
the incidence of posttreatment endocrine dysfunction is to re-
duce unnecessary thyroidectomies. At our institution, the
majority of patients with hypopharyngeal carcinoma present
with advanced stage disease not amenable to thyroid preserva-
tion protocols or localized resection.
The incidence of hypothyroidism in this setting, even if only
a Hemithyroidectomy is performed, is 59–89% [7,12,21,24,25].
Therefore, one could argue that a total thyroidectomy is not
unreasonable in this setting. However, in our experience, infre-
quently, some patients who underwent a total thyroidectomy
developed refractory hypoparathyroidism that was resistant
to medical management with vitamin D analogs and calcium
supplements. In addition, some patients presented with exten-
sive extra-hypopharyngeal spread of the carcinoma, extensive
involvement of lymph nodes in the central compartment of
the neck, carcinoma extending to close proximity to the thy-
roid gland, and/or history of treatment with radiotherapy. In
these situations, Total thyroidectomy is indicated to ensure
Table 4 Outcomes of the parathyroid gland functions.
Normal parathyroid hormonal assay (n\, %) Abnormal parathyroid hormonal assay (n\, %)
After 3 months 43 (74%) 15 (26%)
After 6 months 58 (100%) 0 (0%)
* Number of cases.
Table 3 Independent correlates of thyroid gland invasion.
No thyroid gland
invasion (n= 36)
Thyroid gland
invasion (n= 22)
P value
Sex Males 22 (68.8%) 10 (31.2%) 0.245
Females 14 (53.8%) 12 (46.2%)
T4 hypopharyngeal tumors Present (n= 17) 0 17 (100%) <0.001*
Absent (n= 41) 36 (87.8%) 5 (12.2%)
Paratracheal LN invasion Present (n= 22) 9 (40.9%) 13 (59.1%) 0.009*
Absent (n= 36) 27 (75) 9 (25%)
Thyroid cartilage invasion Present (n= 11) 0 11 (100%) <0.001*
Absent (n= 47) 36 (76.6%) 11 (23.4%)
Previous radiotherapy Present (n= 3) 0 3 (100%) 0.023*
Absent (n= 55) 36 (65.5%) 19 (34.5%)
Postoperative complications Present (n= 30) 18 (60%) 12 (40%) 0.737
Absent (n= 28) 18 (64.3%) 10 (35.7%)
n=Number.
* P value <0.05 is signiﬁcant.
Thyroid gland invasion in hypopharyngeal cancers 97adequate surgical margins, especially with prior radiotherapy
(because further radiotherapy is not available in the postoper-
ative setting).
If one decides not to perform a thyroidectomy but a central
neck dissection, there is still a 10% risk of transient postoper-
ative hypocalcemia, and there is a risk of leaving residual no-
dal tissue around the thyroid [26]. The relative advantages and
disadvantages of all these factors need to be considered when
determining the extent of thyroid gland resection.
If the decision is made to preserve the total thyroid gland,
the thyroid isthmus is divided in the midline and the gland is
mobilized laterally off the trachea. The superior thyroid vessels
are divided, but the inferior thyroid vessels are preserved. This
is to maintain vascular supply to the parathyroid glands, be-
cause they receive their blood supply from the inferior thyroid
artery.
In our institution, parathyroid glands are autotransplanted
in the forearms because if the parathyroid glands are trans-
planted into a previously irradiated neck or the patient is to re-
ceive postoperative radiotherapy, the chance of the glands
being viable is slim.
Conclusion
In conclusion, involvement of the thyroid gland in early stages
of hypopharyngeal carcinoma is uncommon. Cross-sectional
imaging with CT scan does not accurately predict thyroid
gland invasion in all cases, the use of multislice CT can give
us good assessment of the thyroid gland. Moreover, we advo-
cate a total thyroidectomy in cases of advanced stages of hyp-
opharyngeal carcinoma, bilaterality of the tumors, postcricoidcarcinoma and in all patients with deﬁnite radiological evi-
dence of thyroid gland invasion. In other cases [early stages
hypopharyngeal cancer (especially T2 or T3 posterior pharyn-
geal wall and T2 or T3 pyriform sinus cancers), unilateral tu-
mors, non postcricoid tumors, no CT ﬁndings of thyroid or
cricoid cartilage, and no previous radiotherapy], it seems rea-
sonable to preserve the thyroid gland, but consideration needs
to be given to factors such as a thorough level VI dissection to
reduce stomal recurrence. Parathyroid glands should be trans-
planted in all cases with thyroid gland removal in order to
avoid hypoparathyroidism.
Conﬂict of interest
We have no conﬂict of interest to declare.
References
[1] Prades JM, Schmitt TM, Timoshenko AP, Simon PG, de
Cornulier J, Durand M, et al. Concomitant chemoradiotherapy
in pyriform sinus carcinoma. Arch Otolaryngol Head Neck Surg
2002;128:384–8.
[2] Moore KL, Agur AMR, Dalley AF. Essential clinical anatomy.
4th Ed. Philadelphia: Lippincott Williams & Wilkins; 2010.
[3] Krstevska V. Hypopharyngeal cancer. In: Agulnik M, editor.
Head and Neck Cancer, InTech; 2012. ISBN: 978-953-51-0236-
6. Available from: <http://www.intechopen.com/books/head-
and-neckcancer/ hypopharyngeal-cancer>.
[4] Hong TS, Tome WA, Chappell RJ, Chinnaiyan P, Mehta MP,
Harari PM. The impact of daily setup variations on head-and-
neck intensity modulated radiation therapy. Int J Radiat Oncol
Biol Phys 2005;1:779–88.
98 Z. Gad et al.[5] Kirchner JA. Pyriform sinus cancer: a clinical and laboratory
study. Ann Otol Rhinol Laryngol 1975;84:793–803.
[6] Brennan JA, Meyers AD, Jafek BW. The intraoperative
management of the thyroid gland during laryngectomy.
Laryngoscope 1991;101:929–34.
[7] Biel MA, Maisel RH. Indications for performing
hemithyroidectomy for tumors requiring total laryngectomy.
Am J Surg 1985;150:435–9.
[8] Ceylan A, Koybasioglu A, Yilmaz M, Uslu S, Asal K, Inal E.
Thyroid gland invasion in advanced laryngeal and
hypopharyngeal carcinoma. Kulak Burun Bogaz Ihtis Derg
2004;13:9–14.
[9] Kim JW, Han GS, Byun SS, Lee DY, Cho BH, Kim YM.
Management of thyroid gland invasion in laryngopharyngeal
carcinoma. Auris Nasus Larynx 2008;35:209–12.
[10] Leon X, Gras JR, Perez A, Rodriguez J, de Andres L, Orus C,
et al. Hypothyroidism in patients treated with total
laryngectomy. A multivariate study. Eur Arch
Otorhinolaryngol 2002;259:193–6.
[11] Gal RL, Gal TJ, Klotch DW, Cantor AB. Risk factors
associated with hypothyroidism after laryngectomy.
Otolaryngol Head Neck Surg 2000;123:211–7.
[12] Sinard RJ, Tobin EJ, Mazzaferri EL, Hodgson SE, Young DC,
Kunz AL, et al. Hypothyroidism after treatment for nonthyroid
head and neck cancer. Arch Otolaryngol Head Neck Surg
2000;126:652–7.
[13] Mercado G, Adelstein DJ, Saxton JP, Secic M, Larto MA,
Lavertu P. Hypothyroidism: a frequent event after radiotherapy
and after radiotherapy with chemotherapy for patients with
head and neck carcinoma. Cancer 2001;92:2892–7.
[14] Bahadur S, Iyer S, Kacker SK. The thyroid gland in the
management of carcinoma of the larynx and laryngopharynx. J
Laryngol Otol 1985;99:1251–3.
[15] Gurunathan RK, Panda NK, Das A, Karuppiah S. Thyroid
gland in carcinoma of the larynx and hypopharynx: analysis of
factors indicating thyroidectomy. J Otolaryngol Head Neck
Surg 2008;37:435–9.
[16] Sessions RB, Harrison LB, Forastiere AA. Tumors of the larynx
and hypopharynx. In: DeVita VT, Hellman S, Rosenberg SA,editors. Cancer principles and practice of oncology. Philadelphia,
USA: Lippincott Williams and Wilkins; 2001. p. 861–85.
[17] Farrag TY, Lin FR, Cummings CW, Sciubba JJ, Koch WM,
Flint PW, et al. Importance of routine evaluation of the thyroid
gland prior to open partial laryngectomy. Arch Otolaryngol
Head Neck Surg 2006;132:1047–51.
[18] Elliott MS, Odell EW, Tysome JR, Connor SE, Siddiqui A,
Jeannon P, et al. Role of thyroidectomy in advanced laryngeal
and hypopharyngeal carcinoma. Otolaryngol Head Neck Surg
2010;142:851–5.
[19] Croce A, Moretti A, Bianchedi M. Thyroid gland involvement
in carcinoma of the larynx. Acta Otorhinolaryngol Ital
1991;11:429–35.
[20] Gilbert RW, Cullen RJ, van Nostrand AW, Bryce DP, Harwood
AR. Prognostic signiﬁcance of thyroid gland involvement in
laryngeal carcinoma. Arch Otolaryngol Head Neck Surg
1986;112:856–9.
[21] Thorp MA, Levitt NS, Mortimore S, Isaacs S. Parathyroid and
thyroid function ﬁve years after treatment of laryngeal and
hypopharyngeal carcinoma. Clin Otolaryngol Allied Sci
1999;24:104–8.
[22] Ho AC, Ho WK, Lam PK, Yuen AP, Wei WI. Thyroid
dysfunction in laryngectomees – 10 years after treatment. Head
Neck 2008;30:336–40.
[23] Lo Galbo AM, de Bree R, Kuik DJ, Lips PT, Mary B, Von
Blomberg E, et al. The prevalence of hypothyroidism after
treatment for laryngeal and hypopharyngeal carcinomas: are
autoantibodies of inﬂuence? Acta Otolaryngol 2007;127:312–7.
[24] Garcia-Serra A, Amdur RJ, Morris CG, Mazzaferri E,
Mendenhall WM. Thyroid function should be monitored
following radiotherapy to the low neck. Am J Clin Oncol
2005;28:255–8.
[25] Cinar U, Yigit O, Alkan S, Uslu B, Topuz E, Unsal O, et al.
The effect of laryngectomy and postoperative radiotherapy on
thyroid gland functions. Kulak Burun Bogaz Ihtis Derg
2003;10:226–30.
[26] Keat Cheah W, Arici C, Ituarte P, Siperstein AE, Duh QY,
Clark OH. Complications of neck dissection for thyroid cancer.
World J Surg 2002;26:1013–6.
